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Infants with congenital diaphragmatic hernia (CDH) have an increased incidence of associated
malformations. The malformations often include craniofacial abnormalities, skeletal defects, and cardiac
defects. Ileal atresia is an anomaly that has not yet been described in association with CDH. We describe a
patient with a left congenital diaphragmatic hernia who was later diagnosed with ileal atresia. It is our
belief that this is the ﬁrst report of its kind in the literature.
 2015 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Infants with congenital diaphragmatic hernia (CDH) have an
increased incidence of associated malformations. The malforma-
tions often include craniofacial abnormalities, skeletal defects, and
cardiac defects. Ileal atresia is an anomaly that has not yet been
described in associationwith CDH. CDH has an incidence of 1e6 per
10,000 live births. Small intestine atresia has an incidence of 3 per
10,000 live births with only 14% involving the ileum. We describe a
patient with a left congenital diaphragmatic hernia who was later
diagnosed with ileal atresia. It is our belief that this is the ﬁrst
report of its kind in the literature.1. Case report
A male infant was born at 36 weeks gestation with a birth
weight of 2.35 kg. He had a prenatal diagnosis of a left-sided
congenital diaphragmatic hernia found on ultrasound scan at 29
weeks and conﬁrmed by fetal MRI. At birth, the infant was found to
have a scaphoid abdomen and was intubated at 30 s of life (Fig. 1).
He was managed with high frequency oscillatory ventilation and
inhaled nitric oxide due to signiﬁcant pulmonary hypertension. He
was kept nil by mouth and the stomach was kept decompressed
with a 10F orogastric tube on continuous suction.use, Chicago, IL 60622, USA.
Kassam).
Inc. This is an open access article uOn day of life 6, the patient’s cardiovascular and respiratory
status had improved and the CDH was repaired via a left subcostal
incision. During surgery, the stomach, spleen, and all of the in-
testines were gently reduced into the peritoneal cavity. He was
noted to have a good anterior and medial rim of diaphragmwith no
posterior-lateral diaphragm (type C defect) [1]. The defect was too
large to close primarily so the decision was made to use a PTFE
(Gore-Tex) patch.
Post operatively the baby remained on conventional ventilation.
He had one episode of self extubation on day 10 of life due to
inadequate sedation and was therefore kept on an intravenous
fentanyl infusion. He developed moderate abdominal distension,
had scanty bowel sounds and failed to pass ﬂatus. This was
attributed to a prolonged post-operative ileus exacerbated by opi-
oids. He was kept nil by mouth and the stomach was decompressed
as previously described.
On day 16 of life the abdominal distensionworsened and a plain
abdominal radiograph was performed showing diffuse bowel
dilatation with no air in the rectum. A rectal irrigation was per-
formed with no return of gas or stool. Regular suppositories were
started to stimulate bowel motions. These had minimal results.
On day 18 of life a lower gastrointestinal contrast study was
performed to look for evidence of Hirschsprung’s or distal atresia
(Fig. 2). This showed normal appearance of the rectum and colon
but no contrast reﬂuxed into the dilated loops of bowel. Over the
next 24 h the gastric output which had been clear became bile
stained and the baby showed signs of increasing discomfort.nder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Fig. 1. Chest x-ray at birth showing large left-sided diaphragmatic hernia. Fig. 3. Lower GI study showing rectal contrast to the level of the hepatic ﬂexure but
none in the gas-ﬁlled dilated bowel loops.
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day 14) of life. The bowel was grossly distended but showed no
evidence of vascular compromise (Fig. 3) A type 1 ileal atresia was
found 10 cm proximal to the ileocecal valve. The atresia was
resected (3 cm of bowel in total) and an end-to-end handsewn
anastomosis was created. An appendectomy was performed as well
as division of Ladd’s bands between the non-rotated bowel.
Post-operatively, the infant did well. He began passing ﬂatus and
began having regular bowel movements on post-operative day 3.
He was continued on cefotaxime and vancomycin until post-
operative day 6 with no signs of infection.Fig. 2. Left lateral decubitus showing multiple gas-ﬁlled dilated bowel loops.2. Discussion
There has not been a case of congenital diaphragmatic hernia
associated with ileal atresia described in the literature. The inci-
dence of congenital diaphragmatic hernia is approximately 1e6 per
10,000 live-born infants depending on the study population [2,3].
The incidence of small intestine atresia is approximately 3 per
10,000 depending on the study population. Of the infants found to
have small intestine atresia, 49% had duodenal atresia, 36% had
jejunal atresia, and 14% had ileal atresia [4]. Due to the low inci-
dence of both we had little suspicion for their coexistence in the
same patient.
It took 14 days for us to diagnose the intestinal obstruction
requiring further surgery. We were falsely reassured by the lack of
emesis or bile-stained gastric output and for all but the last 24 h the
baby only had moderate abdominal distension with no tenderness.
We assumed that the baby had a prolonged post-operative ileus.
This is known to be aggravated by opioids and there is recent evi-
dence that m-opioid receptor antagonists may be helpful in some
cases [5,6].
Non rotation of the bowel and the associated presence of Ladd’s
bands is well recognized in CDH [7]. However several radiographs
showed multiple loops of dilated bowel throughout the abdomen
indicating a low obstruction (beyond the terminal ileum) and we
did not believe this was a likely diagnosis. Other diagnoses that we
considered were Hirschsprung’s disease or a colonic atresia. The
contrast enema did not support either diagnosis. Prior to the second
laparotomy our presumptive diagnosis was adhesive bowel
obstruction.
Our reluctance to re-explore the infant was also due to the fact
the repair of the diaphragmatic hernia had required an artiﬁcial
patch and we were concerned about the risk of contamination
from further surgery. Some late recurrences of CDH patch
repair may be due to subclinical infection as reported by Bekdash
et al. [8]. We started cefotaxime and metronidazole pre-emptively
to decrease this risk and continued antibiotics for six post-
operative days.
Fig. 4. Segment of ileal atresia found on exploratory laparotomy.
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CDH repair especially as this group of patients has a high incidence
of post-operative adhesional small bowel obstruction [9,10]. How-
ever it is likely that we would have missed the atresia at initiallaparotomy because it was a type 1 ileal atresia with continuity of
the bowel and no mesenteric defect (Fig. 4). The pathology report
described an intra-luminal membrane, leading us to believe this
was a failure to recanalize as opposed to a vascular accident.
3. Conclusion
The importance of this case is the coexistence of two rare
congenital conditions in the same infant, which has not been pre-
viously reported. Despite a delayed diagnosis of the ileal atresia at
nearly 3 weeks of age the bowel had remained healthy.
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